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In the Claims 

The listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 
1.-7. (Canceled) 

8. (Previously Presented) A method of mixing chemicals comprising: 

flowing a chemical into a valve system having a tube of a known 
volume; 

filling said tube with said chemical, wherein filling said tube generates 
a measured amount of said chemical approximately equal to the known 
volume of the tube; 

flowing Dl water into a first conduit and into a second conduit, wherein 
said Dl water in said first conduit flows into said tube to push said measured 
amount of chemical into a third conduit; 

combining the flow of said measured amount of chemical and said Dl 
water in said third conduit with said flow of Dl water in said second conduit; 
and 

dispensing said combined flow onto a spinning wafer. 

9. (Original) The method claim 8, wherein said valve system comprises a 6-port 
valve. 

10. (Original) The method of claim 8, wherein said valve system comprises two 3- 
port valves. 



Inventor(s): Steven Verhaverbeke, et al. 
Application No.: 09/891,833 



-2/16- 



Examiner: Turocy, David P. 

Art Unit: 1762 



4887 P451 RCE - Resp FOA- 091405 (v.4) due 12_14_05 AMAT(#004730).doc 

1 1 . (Previously Presented) A method of mixing chemicals comprising: 

flowing a chemical into a first valve system having a first tube of a 
known volume and filling said first tube with said chemical to generate a 
measured amount of said chemical; 

flowing Dl water into a second valve system having a second tube of a 
known volume and filling said second tube with said Dl water to generate a 
measured amount of said Dl water; and 

flowing an inert gas into said first and second valve systems to push 
said measured amount of said chemical and said measured amount of said 
Dl water into a chamber where said measured amount of chemical and said 
measured amount of Dl water are mixed together. 

1 2. (Original) The method of claim 1 1 , wherein said first and said second valve 
systems each comprise a 6-port valve. 

13. (Original) The method of claim 1 1 , wherein said first and second valve 
systems each comprise two 3-port valves. 

14. -17. (Canceled) 

1 8. (Previously Presented) The method of claim 1 1 , wherein said first and second 
valve systems comprise a combination of a 6-port valve and two 3-port valves. 

19. (Currently Amended) A method of generating a measured amount of a liquid 
chemical in a single semiconductor wafer etching or cleaning process: 

flowing a liquid chemical into a valve system having a tube of a known 
volume; 
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filling said tube with said known volume with said liquid chemical, 
wherein filling said tube generates a measured amount of said liquid chemical 
approximately equal to the known volume of the tube; and 

apply i ng only sa i d measured amount of sa i d ohomica l to a 
somiconduotor wafor in a s i ng l e som i conductor wafor etch i ng or c l ean i ng 
process; 

wherein the measured amount of liquid chemical s i s app li ed by 
push i ng the chem i ca l s is pushed out of the tube with a flushing fluid, se l ected 
from a group cons i st i ng of comprising a measured amount of Dl water and an 
i nort gas ; 

mixing precisely the measured amount of the liquid chemical with 
precisely the measured Dl water in a pressurized chamber: and 

applying the chemical mixture to a wafer in a single wafer process: 
wherein the applied chemical mixture is of a known measured 
concentration. 

20. (Previously Presented) The method of claim 19, wherein said valve system 
comprises a 6-port valve. 

21 . (Previously Presented) The method of claim 19, wherein said valve system 
comprises two 3-port valves. 

22. (Currently Amended) The method of claim 19, further comprising the step of 
changing the amount of liquid chemical used by changing the volume of said tube. 

23. (Currently Amended) A method of generating a measured amount of a liquid 
chemical in a single semiconductor wafer process: 
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flowing a liquid chemical into a valve system having a tube of a known 
volume; 

filling said tube with said known volume with said liquid chemical, 
wherein filling said tube generates a measured amount of said liquid chemical 
approximately equal to the known volume of the tube; af>d 

app l y i ng on l y sa i d moasurod amount of sa i d chom i ca l to a 
s e miconductor wafor i n a s i ng l e somiconductor wafor process, w herein the 
said valve system changes from a charging mode of the chemical to a 
discharging mode of the resulting measured chemical by performing a single 
change of state of a single multiport valve; 

wherein , precisely the measured amount of liquid chemicals is applied 
by pushing the chemicals out of the tube with a flushing fluid, so l octod from a 
group cons i sting of a moasurod amount of D l wator and comprising an inert 
gas; 

separating the measured amount of liquid chemical and the inert gas 
with a hydrophobic membrane; 

applying precisely said measured amount of liquid chemical to a 
semiconductor wafer in a single semiconductor wafer process; and 

wherein the applied liquid chemical mixture is of a known measured 
concentration. 

24. (Currently Amended) The method of claim 23, wherein the said valve system 
changes from a discharging mode of the resulting measured liquid chemical to the 
charging mode of the liquid chemical by performing another single change of state 
of the single multiport valve. 
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25. (Currently Amended) The method of claim 23, further comprising the steps of 
changing the amount of liquid chemical used by changing the volume of said tube. 

26. (Currently Amended) A method of mixing chemicals comprising: 

flowing a first liquid chemical into a valve system having a tube of a 
known volume; 

filling said tube with said first liquid chemical, wherein filling said tube 
generates a measured amount of said first liquid chemical approximately 
equal to the known volume of the tube; 

flowing a second liquid chemical into said valve system to push only 
said measured amount of said first liquid chemical into a chamber with said 
second liquid chemical; and 

continuing to flow said second liquid chemical into said chamber until a 
predetermined level is reached in said chamber to form a mixed solution of a 
known measured concentration; 

wherein said chamber is pressurized: and 

dispensing the chemical mixture onto a wafer . 

27. (Currently Amended) The method of claim 26, wherein the second liquid 
chemical is Dl water. 

28. (Currently Amended) The method of claim 26, further comprising the steps of 
changing the amount of liquid chemical used by changing the volume of said tube. 

29. (Previously Presented) The method of claim 26, further comprising 
dispensing said mixed solution onto a single spinning wafer by pressurizing said 
chamber. 
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30. (Previously Presented) The method of claim 26, wherein said valve system 
comprises a 6-port valve. 

31 . (Previously Presented) The method of claim 26, wherein said valve system 
comprises two 3-port valves. 

32. (Currently Amended) A method of mixing chemicals comprising: 

flowing a first liquid chemical into a first valve system having a first 
tube of a known volume and completely filling said first tube with said first 
liquid chemical to generate a measured amount of said first liquid chemical; 

flowing a second liquid chemical into a second valve system having a 
second tube of a known volume and completely filling said second tube with 
said second liquid chemical to generate a measured amount of said second 
liquid chemical: 

wherein, the first and second tubes are external to the valves in the 
first and second valve systems: 

flowing a first and second flushing fluid into said first and second valve 
systems, respectively, to discharge only said measured amount of said first 
liquid chemical into a first exhaust unit and only said measured amount of 
said second liquid chemical into a second exhaust unit, wherein oftly 
precisely said measured amount of first liquid chemical and enly precisely 
said measured amount of second liquid chemical are mixed together; and 

wherein, at least one of said first and second flushing fluids have an 
approximately know volume. 
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33. (Previously Presented) The method of claim 32, wherein said first and second 
exhaust units comprise a single reservoir. 

34. (Currently Amended) The method of claim 32, wherein the first flushing fluids 
are selected from a group consisting of the said second liquid chemical, the said 
second flushing fluid, Dl water, and an inert gas. 

35. (Currently Amended) The method of claim 34, wherein the second flushing 
fluids are selected from a group consisting of the said first liquid chemical, the said 
first flushing fluid, Dl water, and an inert gas. 

36. (Previously Presented) The method of claim 32, wherein said first and said 
second valve systems each comprise a 6-port valve. 

37. (Previously Presented) The method of claim 32, wherein said first and second 
valve systems each comprise two 3-port valves. 

38. (Previously Presented) The method of claim 32, wherein said first and second 
valve systems comprise a combination of a 6-port valve and two 3-port valves. 

39. (Previously Presented) A method of mixing chemicals comprising: 

flowing a first chemical into a valve system having a first tube of a 
known volume and completely filling said first tube with said first chemical to 
generate a measured amount of said first chemical; 

flowing a second chemical through a flow control valve and split into 
both the valve system and into a first control valve, wherein the second 
chemical pushes said measured amount of said first chemical, from the valve 
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system, to generate a first chemical mixture, that feeds into a second control 
valve; and 

mixing said first chemical mixture from the second control valve and 
said second chemical from the said first control valve. 

40. (Previously Presented) The method of claim 39, wherein said valve system 
comprises a 6-port valve. 

41 . (Previously Presented) The method of claim 39, wherein said valve system 
comprise two 3-port valves. 

42. (Previously Presented) The method of claim 39, wherein the said second 
chemical comprises Dl water. 
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